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Abstract: Background and aim. Mixed ascites is defined
in patients in whom two or more etiologies of ascitesare
demonstrated. Such patientshaveliver cirrhosisplus (an)
other local and/or systemic cause(s). Theaim of thiswork
is to detect the frequency and characterization of mixed
ascites among cirrhotic patients. Patients and methods.
The study was conducted on 273 ascitic cirrhotic pati-
ents. All patients were subjected to full history taking,
thorough clinical examination, radiological investigati-
ons and laboratory investigations including CRP and
tumor markers (AFP, CEA, CA 199, CA 125).
Diagnostic abdominal paracentesis with cytologic and
biochemica analyses and Ziehl- Neelsen staining of
ascitic fluid were done. Also, serum-ascites abumin
gradient (SAAG) was calculated. Results. Twenty eight
patients (10.3%) among the studied patients were mixed
ascites. Among patients with mixed ascites, the most
common cause was malignancy in 11 patients (39.2%),
cardiac causes were present in 7 patients (25%), renal
causes were found in 2 patients (7.1%) and surgical
abdominal causes were present in 8 patients (28.7%).
Compared to non-mixed ascites, patients with mixed ascites
had a statistically significant increase regarding ascitic
total leucocytic count, lactate dehydrogenase and
protein. Moreover, there was a significant increase in
tumor markers and CRP in patients with mixed ascites
versus patients with non-mixed ascites. Using logistic
regression andysis, the predictor variables for mixed
ascites in cirrhotic patients included positive tumor
markers CEA and CA 19-9 and positive CRP.
Conclusion. in our study, the commonest cause of
mixed ascites was malignancy. Significant predictors of
mixed ascites were CRP and tumor markers; CEA, CA
19-9 and CA 125.

Keywords: Mixed ascites, liver cirrhosis, and serum-
ascites albumin gradient.

Introduction

Ascites is the pathologic accumulation of fluid in
the abdominal cavity. It isavery common manife-
station of decompensated liver cirrhosis™2. Although
many pathogenetic processes have been implicated
in the development of ascites, about 75% likely occur
as a result of portal hypertension in the setting of
liver cirrhosiswith the remainder due to infectious,
inflammatory and infiltrative conditions®. Ambul-
atory patients with an episode of cirrhotic ascites
have a 3-year mortality rate of 50%. However,
development of refractory ascites carries a poor
prognoss with a 1-year survival rate of less than
50%°. Although ascites has many etiologies, they

can be classified according to serum-ascites albumin
gradient (SAAG) into high SAAG (> 1.1 gm/dL) and
low SAAG (<1.1 gm/dL). High SAAG indicates that
the ascites is mainly due to sinusoidal hypertension
and/or low ascitic fluid protein content asin cirrhosis,
heart failure, constrictive pericarditis, kwashiorkor,
myxedema and fatty liver of pregnancy. Low SAAG
indicates the presence of ascites with high ascitic
fluid protein content which develops when the peri-
toneum is involved by malignancy or tuberculosis
dueto leakage of high protein mesenteric lymph from
obliterated lymphatics and inflamed peritoneum™®
Etiologically, ascites may also be classified to reﬂJIt
from either local or systemic pathologies’. Some
forms of local ascites include malignant ascites, such
as ovarian, endometrial, colorectal, gastric, panc-
reatic, peritoneal malignancies, lymphomas and
ascites secondary to acute and chronic pancrea-
titis®. Other rare inflammatory causes include
|d|0path|c sarcoidosis and systemic lupus erythe-
matous™'®. Mixed ascites is defined in approx. 5%
of patients in whom two or more etiologies of
ascites are demonstrated. Such patients have liver
cirrhosis plus (an) other local and/or systemic
cause(s). Examples of mixed ascites include liver
cirrhosis plus peritoneal carcinomatosis, peritoneal
tuberculosis, heart failure or rena failure and liver
cirrhosis plus heart failure and diabetic nephropathy.
In the latter case, cirrhosis complicates non-alcoholic
steatohepatitis'.

Patients and M ethods

This cross sectional study was carried out in Tropical
Medicine Dept., Faculty of Medicine, Zagazig Univ-
ersity Hospitals in the period from Sep. 2018 to June
2019. The study was conducted on 273 cirrhotic
ascitic patients. The diagnosis of liver cirrhosis in
all cases was established upon clinical, laboratory
and radiologic investigations™*3. The diagnosis of
ascites was established upon clinical and radiologic
investigations. Non-cirrhotic ascitic patients were
excluded from the study. Informed consents were
obtained from all patients to participate in the study.
The study was approved by the ethical committee of
the Faculty of Medicine, Zagazig University. There
were no conflicts of interest and no funding during the
study. All patients were subjected to the following:
1) Full history taking and thorough general and local
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examinations. 2) Laboratory investigations included
complete blood count using an automated blood
counter, liver and kidney function tests using
calorimetric methods [serum abumin, serum bili-
rubin, ALT and AST, prothrombin time (PT),
International Normalized Ratio (INR) and serum
creatinine using the appropriate biochemical met-
hods]. Alphafetoprotein (AFP) (reference range 0-10
ng/mL), cancer antigen 19-9 (CA 19-9) (reference
range 0-37 U/mL with cutoff value of 37 U/mL
for diagnosis of pancreatic cancer), carcinoemb-
ryonic antigen (CEA) (reference range 0-3 ng/mL
with cutoff value of 3 ng/mL for diagnosis of
gastrointestinal cancer'®) and cancer antigen 125
(CA 125) (reference range 0-35 U/mL with cutoff
value of 35 U/mL for diagnosis of ovarian cancer'®)
were assessed using the appropriate biochemical
methods. 3) Ascitic fluid investigations included
cytologic and biochemical analyses, Ziehl-Neelsen
staining of ascitic fluid and serum-ascites albumin
gradient (SAAG). 4. Radiologic investigations
included pelvi-abdomina ultrasonography (red
time machine with a transducer of 3.5 MHz (My Lab
20) was used), pelvi-abdominal triphasic CT (medical
imaging systems generating three-dimensional ima-
ges of internal body structures using complex x-ray
and computer-aided tomographic imaging tech-
niques. The CT scan machine used was Toshiba 4-
dice manufactured by a Japanese company) and
echocardiography (Siemens machine was used).
Statistical analyses

Statistical analyses were carried out using SPSS
version 17.0 software (SPSS Inc., Chicago, Illinois,
USA). Data were expressed as number and perc-
entage for qualitative variables and mean =+
standard deviation for quantitative ones. Student
"t" test was used for comparison of means of two
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independent groups. Logistic regression analysis of
predictor variables for mixed ascites in cirrhotic
ascitic patients was performed. The P vaue is
considered significant if < 0.05.

Results

Table 1 shows the clinica and laboratory data of the
studied patients. Figure 1 shows that, 28 patients
(10.3%) among the studied patients were mixed
ascites. Table 2 shows that, among patients with
mixed ascites, the most common cause is malign-
ancy in 11 patients (39.2%) while cardiac causes
were present in 7 patients (25%), rena causes were
present in 2 patients (7.1%) and surgical causes were
present in 8 patients (28.7%). Comparison between
mixed and non-mixed ascitic patients as regard
ascitic fluid andysis demonstrated that there was a
dtatistically significant increase regarding total
lecocytic count, lactate dehydogenease and ascitic
fluid protein and significant decreased in SAAG,
ascitic fluid glucose in patients with mixed ascites
versus patients with non-mixed ascites. Ziehl-
Neelsen staining of all ascitic samples yielded no
tubercul ous cases, tab. (3). Comparison between mixed
ascites and non-mixed ascites patients as regard tumor
markers (CEA, CA125, CA19-9 and AFP) and CRP
demonstrated that there was a significant increase in
studied tumor markers and CRP in patients with
mixed ascites versus patients without mixed ascites,
tab. (4). Logigtic regression anaysis of predictor
variables for mixed ascites in cirrhotic ascitic
patients showed that the predictor variables for
mixed ascites in cirrhotic ascitic patients included
positive tumor markers CEA and CA 19-9 and
positive CRP, tab. (5).

Table 1. Theclinical and laboratory data of the studied patients (N=273).

Parameter M ean £SD
Male/female 138/135
Age (years) 58+10.7
WBC (x10%mm?) 5.83+3.2
RBCs (x10%mm°) 3.5+0.77
Hemoglobin (g/dL) 09.9+£20
Platelets (x10°/mm?) 110+36.4
AST (U/L) 67.8£20.4
ALT (U/L) 39+12.10
Total bilirubin (mg/dL) 2.8+ .85
Direct bilirubin (mg/dL) 1.7+.72
Albumin (g/dL) 2.4+0.63
Creatinine (mg/dL) 1+0.45
PT (seconds) 18+4.5
SAAG 1.5+0.40
Ascitic TLC 284494 .4
CRP (mg/mL) 21.15+9.3
CEA (ng/mL) 342+ 10.75
CA125 (U/mL) 134.4+ 32.6
CA19-9 (U/mL) 134.4+ 32.6
AFP (ng/mL) 103 + 36.50
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Figure 1. Percent of mixed ascites (28 patients) in studied patients
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Table 2. Frequency distribution of causes of mixed ascites (N = 28) among the studied patients.

Causes of mixed ascites Number (28) %

Tumors

- Ruptured hepatoma 4 14.3
- Lymphoma 2 7.1

- Cancer ovary 2 7.1

- Cancer pancreas 1 3.6

- Cancer colon 2 7.1

Cardiac disease 7 25

Renal disease 2 7.1
Surgical abdomen

- Mesentric vascular occlusion 4 14.3
- Perforated viscous 2 7.1
- Perforated gall bladder 1 3.6
- Perforated appendix 1 3.6
Total 28 100

Table 3. Comparison between mixed and non-mixed ascitic patients as regard ascitic fluid analysis.

Mixed ascites (N = 28)

Non-mixed Ascites (N = 245)

Mean M+SD M ean £SD P
TLC/mm® 347+116 276+ 93.2 0.046
SAAG 1.4+0.4 1.56+0.4 0.005
Fluid Glucose mg/dI 101+33.7 136+45.54 0.002
Fluid LDH u/l 242+80.67 134+44.7 0. 0001
Fluid Protein g/dl 1.9+0.66 1.15+0.38 0.0001

Table 4. Comparison between mixed ascites and non-mixed ascites patients as regard tumor markers and CRP.

Tumour marker

Mixed ascites

Non mixed ascites

No. (N = 28) No. (%) (N = 245) No. (%) P
CEA
High 10 8 (80) 2 (20) 0.001
Normal 263 26 (9.9) 237 (90.1) '
CA125
High 10 7 (70) 3 (30) 0.001
Normal 271 21 (8) 242 (92) '
CA19-9
High 3 2 (67) 1(33) 0.001
Normal 270 26 (10) 244 (90) '
AFP
High 15 11 (63) 4(27) 0,031
Normal 258 24 (9) 234 (91) '
CRP
High 169 24(14) 145(86) 0.006
Normal 104 4(4) 100(96) '
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Table5. Logistic regression for predictor variablesfor mixed ascitesin cirrhotic ascitic patients.

Sig.  EXP(B)

95 % CI for EXP (B)

L ower Upper
Age 0.6 0.99 0.934 1.04
CEA (high) 0.008 115 1.872 71
CA19-9 (high) 0.003 15 .063 35
CRP (high) 0.04 33 1.05 10.6
Sex (female) 0.054 2.6 0.982 6.8

EXP (B): exponentiation of coefficients; Cl: confidenceinterval.

Discussion

The major complications of liver cirrhosis include
ascites with spontaneous bacteria peritonitis, hepatic
encephal opathy, variceal bleeding asaresult of portal
hypertension and HCC>*"%, Mixed ascites is def-
ined in approximately 5% of patientsin whom two
or more etiologies of ascites are demonstrated. Such
patients have liver cirrhosis plus (an) other local and/
or systemic cause(s). The importance of this paper
is that it highlights the state of mixed ascites, which
explains the atypicality of some cases of cirrhotic
ascites (rapid accumulation, rapid development of
tense state, primary refractoriness and rapid re-
accumulation after diuretic or therapeutic paracentesis
response). Reaching acause-based diagnosisof ascites
in such cases allows better cause-targetted treatment.
In the present study, the frequency of mixed ascites
was 10.3%. Causes of mixed ascitesincluded malignant
diseases (39.2% of cases), cardiac diseases (25% of
cases), renal diseases (7.1% of cases) and surgical
diseases (28.6% of cases). Tasneem et a, reported
that approximately 5% of patients with cirrhotic
ascites had mixed ascites demonstrated by 2 or
more underlying causes of ascites formation. Such
patients had cirrhosis plus local or systemic causes
such as peritoneal carcinomatosis, peritoneal tuber-
culosis, heart failure or diabetic nephropathy™. On
the other hand, Dubey and Dawane stated that,
many diseases are complicated by ascites and
stated that the commonest cause of ascites is porta
hypertension secondary to liver cirrhosis. They
stated also that in about 20% of cases, there was an
extrachepatic cause of ascites with normal liver
structure and function and about 5% of cases had
more than one cause of ascites (mixed) usualy
cirrhosis with tuberculosis, malignancy, cardiac or
rena diseases. They stated that appropriate treatment
depends upon proper diagnosis™. Discrepancy of
figures between the present study and those of
Tasneem et a and Dubey and Dawane is attributed
to the fact that our prevalence of mixed ascites is
calculated among a group of cirrhotic ascitic patients
while prevalence of mixed ascites in the former
studies was calculated among a group of cirrhotic
and non-cirrhotic ascitic patients. In the present
study, we found that the value of SAAG of mixed asc-

ites patients was lower than that of cirrhotic non-
mixed ascites patients. This finding is in agreement
with previous studies that found ahigh SAAG inall
patients with cirrhotic portal hypertension and a low
SAAG in mixed ascites”. SAAG is known to be
used to differentiate ascitic fluid into two categories;
first high SAAG (> 1.1 g/dL) due to portal hyperte-
nsion and low SAAG (< 1.1 g/dL) unrelated to portal
hypertension. SAAG in mixed ascites patients is
determined by which is predominantly of two opposing
forces, the first which tends to raise SAAG in the
form of portal hypertension and the second, which
tends to reduce SAAG in the form of the loca
inflammatory or neoplastic process”™. By comparing
both groups of mixed and non-mixed ascites patients
in the present study, the results showed a Statistically
sgnificant increase as regard ascitic fluid analysis
parameters (TLC, LDH and protein) in mixed ascites
compared to non-mixed ascites. These results reflect
the malignant and the surgical inflammatory nature
of most cases of mixed ascites and are in agreement
with Salerno et al, who reported similar results in
malignant ascites®. In the present study, the results
showed a statistically significant increase as regard,
CRP in mixed ascites patients versus non-mixed
ascites patients. These results reflect the malignant
and the surgical inflammatory nature of most cases
of mixed ascites and are in agreement with Wang
and Sun who reported similar results in malignant
ascites”’. Also, by comparing both groups of mixed
and non-mixed ascites patients in the present study,
the results showed a statitically significant increase
as regard tumor markers CEA, CA 125 and CA 19-
9in mixed ascites patients. Many studies demonstrated
that patients with mixed ascites showed increased
ascitic fluid tumor markers that reflect the malignant
nature of most cases of mixed ascites™*°. Serum AFP
was elevated in 4 out of 28 patients (14.3%) with
mixed ascites; al of them were diagnosed as ruptured
hepatoma proved by triphasic CT and diagnostic par-
acentesis. This result is in agreement with that of
Letchumanan et al*" who reported elevated AFP in
59% of patients with ruptured hepatomaand also in
agreement with those of McHugh et a* who
found a weak correlation between serum level of
AFP and capsular invasion by HCC. On performing
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logistic regression for predictor variables for mixed
ascitesin cirrhotic ascitic patients, it was found that
significant predictor variables included positive
tumor markers CEA and CA 19-9 and positive CRP.
This finding reflects the malignant and the surgical
inflammatory nature of most cases of mixed ascites
and is an agreement with results of other studies
about CEA, CA19-9 and CRP respectively in
malignant ascites” %,

Conclusion

In our study, mixed ascites was diagnosed in app-
roximately 10.3% of cirrhotic patients with ascites.
The commonest cause of mixed ascites was malig-
nancy in 39.2%.S gnificant predictorsof mixed ascites
were high CRP and tumor markers CEA and CA
19-9.

Abbreviations

AFP, Alpha fetoprotein; CEA, Carcinoembryonic
antigen; CA, Cancer antigen; SAAG, Serum-Ascites
Albumin Gradient; CRP, C-reactive protein
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